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$c$ $c$ int $(c)$
1.1. $\mathbb{R}^{2}$ $T$ $\{c_{\dot{2}}\}_{i\in I}$
$\bigcup_{i\in I}c_{i}=\mathbb{R}^{2}$
, (1)
$\forall i,j\in I,$ $i\neq j\Rightarrow$ int $(c_{i})\cap$ int $(c_{j})=\emptyset$ (2)
$c\in T$ $c$
$N(c);=\{c_{j}\in T|c\cap c_{j}\neq\emptyset\}\backslash \{c\}\subset T$ (3)
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$T$ $N$ , $s\in \mathbb{N}$
$\mathbb{N}$
$n\in \mathbb{N}$ $[n]:=\{0,1, \ldots, n-1\}\subset$
$\mathbb{N}$
$T$ $[s]$ (configuration) q.
$q(c)(c\in T)$ $c$ (state) $0$
$c\in T$ $q$
$n(c, q);=(n_{0}, \ldots, n_{s-1})\in \mathbb{N}^{s},$
(4)
$\forall k\in[s], n_{k}=\#\{c_{j}\in N(c)|q(c_{j})=k\}$
$f$ : $[s|\cross \mathbb{N}^{s}arrow[\mathcal{S}]$
$\forall c\in T, \delta(q)(c)=f(q(c), n_{0}, \ldots, n_{s-1})$ (5)
$q$ $\delta(q)$ $\delta$ (5)
$f$ (semi-totalistic rule)
$\grave{}$ 2.1. 4 $(T, N, s, f)$ $T$ $N$ , $\mathcal{S}$ ,
$f$ (semi-totalistic cellular automaton)
$n_{0}$
2.2. $T$ , $N$ , 2,
$f(i, n_{0}, n_{1})=\{\begin{array}{l}1 ((i, n_{1})=(0,3), (1,2)_{1}(1,3))0 ( )\end{array}$ (6)





$P=\{d_{i}\}_{i\in I}$ $\forall d_{i}\in$
$P,$ $d_{i}+v:=\{x+v|x\in d_{i}\}\in P$ $v\in \mathbb{R}^{2}\backslash \{(0,0)\}$
$J\subset I$ $v\in \mathbb{R}^{2}\backslash \{(0,0)\}$
$\forall j\in J, d_{j}+v\in P$ (7)




$(T, N, s, f)$
4.1. $g$
$q$ Alive $(q):=T\backslash q^{-1}(0)$
1. $0<\# Alive(g)<\infty.$
2. $n\neq m\Rightarrow\delta^{n}(g)\neq\delta^{m}(g)$ .




4.2 (A. Goucher). $P$
$(P, N,4, f)$ $f$
$T$ $(r_{n})_{n\in \mathbb{N}}$ $n\in \mathbb{N}$
$r_{n},$ $r_{n+1}$ $r_{n}\cap r_{n+1}$ $r_{n+1}\cap r_{n+1}$ $r_{n+1}$
Goucher






4.4. $P$ $(P, N, 3, f)$
$f$
$c$ $c\backslash$ int $(c)$
$c$
1.
2. 2 $c,$ $c’\in T$ c $\cap C$’




Proof. 1 $P$ $(r_{n})_{n\in \mathbb{N}}$
$g$
$g(c)=\{\begin{array}{l}1 (c\in\{r_{1}, r_{2}\})2 (c=r_{0})0 ( )\end{array}$
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1: $P$
( 1). $g$ $(P, N,3, f)$
$\delta(g)(c)=\{\begin{array}{l}1 (c=r_{2})2 (c\in N(r_{1})\cap N(r_{2}))0( )\end{array}$
$\delta(g)$ 1 $r_{2}$ Alive $(\delta^{2}(g))\subset$
$\{r_{2}\}\cup N(r_{2})$
3 $\#(N(r_{1})\cap N(r_{2}))\geq 3$
$\delta^{2}(g)(r_{1})=2,$ $\delta^{2}(g)(r_{2})=1$ $\#(N(r_{1})\cap N(r_{2})\cap N(r_{3}))=2$
$\delta^{2}(g)(r_{3})=1$ 2 $0$
$\delta^{2}(g)(c)=0(\forall c\in N(r_{1})\cup N(r_{2}))$ $c\in N(r_{2})$
$\delta(g)\ovalbox{\tt\small REJECT}$ $n_{2}=1$ $\delta^{2}(g)(c)=0$





2 $p,q$ Alive $(p)\cap$ Alive ( $q)=\emptyset$ $p+q$
$\forall c\in T, (p+q)(c):=p(c)+q(c)$
5.1. $G$
$\exists g$ :glider, $\exists m\in \mathbb{N},$
$s.t. \delta^{m}(G)=G+g, \forall n\in \mathbb{N},, \delta^{n}(G+g)=\delta^{n}(G)+\delta^{n}(g)$
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